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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a beam more 
suited to an incoming link and suppress mutual signal 
interference between users. 

SOLUTION: In a base station of SOMA scheme or a 
base station of CDMA, transmission power and weight 
controller 3 seek a correlation matrix which is based on 
transmission information for every user in accordance 
with beam forming algorism which is based on a virtual 
outgoing link to perform a weight calculation using the 
correlation matrix sought by weighted sum. The acquired 
weight is multiplied by a transmission signal 
corresponding to a plurality of antenna elements and 
transmitted, thereby the mutual interference between 
users being suppressed. Requirements for different 
qualities are also met. 
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n \jx fi^^SHi-rsiasESSi^a-c-ft ->t . 

n^m'^hm?t-mm^'^tcr,tiim^n^m\^x. m 

xmi'mp*-n\mm:-mm'Tt,^^fkt st^l. 
i&-^si!ne«-i-ircs«-i.i*fHi^3t^'>x^ 



^•th^Lt i^eat-r 6a*j@ i -4cov^-^^>tciMi 
f^mmh s I NRtcs-c^uT. B^ifE«aor>'x-^ 

fcft«^-^-&l9H*j--i?'fcm-«3lime^3lim'>x-f 
V Sr^-r t $-#®k-^4i»««l~4 n\.^-ftx^ 

[fl^ 1 0 1 SUS'^x^ J: SiSS'^x 

jL— tfcoSmS I N Vi-h^-S^t S I N Rt-Stt 

fia. 

j=«L.r^^?riMfit^sii^<iiiar*)oT. 
a. 

[11^13] ^tfOr>-x:h*il;t. aacoo.-- If 

3&>'!»^#S:Sii^sia8S«i6a-cfco-c. 

«9iB«EBt<0JL— »f ogaaSflmf: Jt— »fHO«=^fflB8Sr 
W^\.X^mMmimWM.\.. =S-i— !f<?5RAKE 
^«a<^fiS I NR*^£^^St■f « S I NRtLhTii 

€iia. 

(000 1] 
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[0002] 

i£ti. ^^^Wmf^ymm^ ( SOMA : space Divi 
sion Multiple Access) bOfUm-C^i}. l-0<r>mfm 

[0 0 031 iJt. CDMA (Code Division Multiple 
Access) *^Jim3tt«»lteifit=*jft63*X*«^ 

ilT V ^ & . -?-<0-gl t C D M ASffi^TiiTrJ^r-r 

tcT^oL— »rc«-r*j§iaji4S-}niff-r«.. cdma:^ 

[00 041*-f, SDMA*5^tC-PV%-CIKBH-r.5. S 
7'T^-^:^llMLoo|S||SS:^IS«-^■S^^^^*<^t5. JJi 

^f-^. 4 0«ifflRHt^jaS:IS, 4 1(±n^x^ 

1 a~ 1 d•C^^■r^©S<OT>■r•^^^^^<^: -5-C«l^ 



afc = [ at] ata au f 

1 a~i dTsmufciii<^g^e«MMai&«Lrv^ 
[ o 0 o 5 ] mmxAmmmm.^A oc« 

V^t:ffl5gfT?«*Of|«*ff*o. «|!Mf?iJ*0 (i.j) 
[»2] 

«(t,i) = £lxrxij-] 
CliT. »l4aig^^. E[ Xi-spi^. xi. xjJi-E-n-r 

[00061 ioi 3 ^^tt»$i^fc^aRlfT5^* t*ES< 

[|K31 

[0007] SJfi^T-<4. -yx-f h>«SSS4 1 tfcV^T 
«.JL— ift*fLT'>X'f bWkS:«a6. T^-f-MSTfi-^ 

i:m-tmxhh, loamm. i2J4^ai«, 2 5«± 

Jg|6Htb--ASr^L.TV-»-&. sfsHtCn^SnSJ: 3 Cb'- 
X 0 i •) . wmx\t3' < (OJL— f sjRs-r 2. 

[0008] T 0 U y^'TJijiS±0 U 

01 5lZ7f:-t. 0*. 2{4iS«'^x-< h^gS. 3f4jll 
fi.>x-^ VSUffllS. 4J4'>x-r hmffS> Sli^^ae 

-fS-^x-f h^*<iMm'>x-< h«»at2tfci^-C?f=5r 

^X'^lsbt,1xf^T■ry'T^yr^^-<r>'^^^ hn^m^^f^ 
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t'--fc,fg^$-fT3*^fflV>^flTV>i, (ff«i.»f, T.Qh 
gane, "Spectral efficiency improveDentby base stati 
on antenna pattern control for land lobile cellula 
r systens, "lEICE Trans. Conaun. , vol. E77-B, no. 
5. pp. 598-605. May 1994- ) . 

[0009] <9:iz. micDKAmmmrryy'ir 

\>^&± 0 'J yi^iztiifh c D MAmmmrry-T- 1 f 

i^izHifh cDMAmmmmryyT -< yru-com^ 
Ht'ft 0,0+1 liMmmry'ri-^ 5 o<±*i-if r 
b(7)T^ry'^rTu-m^im«imLx^'^h, mi 

« t B* S . * 6 0 tlT^r- 7'T^«='>x-f 
[00 1 01 Ell sisami 7tc^$ii&i5tcS!5|5:fir 

-f yr u-«^S!«aa5-C'Ji:, mm s Eie^icai-:?^ 

ki {q)=(ykii <<«) . yki2 (<i) y km t t , 

hw'ki=(w'kii.w'ki, w'kiB)i»4<Jc^-e^3 

ixh. 
[»41 

««=4f;y«(«)y«(g)" 

JL— tfk. /f;^ 1 «7)#Bgi^>'4J^K H{4 
^: 3 i fc J: 0 r rr-f -f rrw-w'^x'f h 



[0 0 1 1 liRK, TOU:^^'k:fe<tSCDMA«tftJS 

fflr^^T-f-frTu— <oiSB£cot^Tiaag-r*. cdm 

[ 0 0 1 2 ] 0 1 si^m^^Ty-TT- < -frv-(/> 

fl^Sk(t)=CK(t) dK(t)*tffli:$ft2,. crcT. c 
k(t). Ay^mtiix-^timm^. x-^'-c*o, -eix 

k(t)!»)=E(idk(t)!n=l-C&&. Sifi^-ca, i<0 

[0013] a.-1f k<OT>x^mtzfc»tS'>x-f hffi 

fS'&wx.. JL-ifkOTO'JVi^n^x-f h&Wh = 

iwk, WK„)ii:-ri.fc. aa5*5tc«'>x^ 

»4})C*T-¥-i^.il6 (fiai: SB. BB*, tfelWR. 
"W^CDMATOU VJ'CtJJtSaUCTt^X^T 

^^maBimi'X-f A (BC5> »f5£, RCS99-157, Mov.l9 
99) . 
[IS5] 

-r^ri5t>. ±0'J:^^'-C1#^>*ut'^?x>f K$^fflv>TTO 
U>'^'t--A)g«*>-^T^fo^^T^-^*. 01 914. TO 'J 

0. H+eoJi^ift^, 6 1<4«tft^2:«-t. Z.<rm,z 
dtc. TO y V9 f-Afg«rJ4#:x-rfc: 

ffi< Wi. & i i: . 
[0014] 

[»H«*J»3lL-J:di:-^S^l JJStfOidC, SDM 

A:&55T0y>'^. tjiif. cDMA:frsc<0SJ6©fflr 

Ci-sf, l-:>«DSa!!^fc:iiV^Tt1fiSJ.-ifS:|3iepC 

■f*t.t, TOy>'^t=*iV^T±Oy>':J't[^-<of--A 
jefi£Sr^fr>TV^;t. U*»L^r3&«fe. ±0 U ^'^'ffliO'^x 

&fc<4Hlfe^rv>. Itfc. iT'Jv-^T^— !f<7)amr- 
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[00 151 icoi^tc. T0y>'^'tCJ3{t'5.Sie^t' 
0 1 S ^{caU/i f-A®«**T3 i i: 1f^mh^£r>X 

DM A:^ffl<0|BtSSmilS&«#|-r& <! 2: gO^h L 
[00 163 

'^^ji^tcimnn^^\-^x, mrE«iit<oTV7^-^^^tt*^ 

[ O 0 1 7 ] $ 4>»C. 3iEfgB^£r>$ i^t^i(&<0lilS3£fi^a 

IrydSfHtL. ti9iE1SR<offllRMf?i|t:«-r&S;*#»1«J 
»&-r&l9fE#x-ift:«^«,3Sfifi#(0'>x-Y 



-f-^mt. wsL'n:>--f\iz.n\,xm^imithmm. 

-9'fcJ«-SiM<ili#<0'>x^ hi^^S'^X'f hife^ 
*sfc, mfie'>x>f hSi^^aci oamsiTJtnfx>f 

1 0 0 1 8 3 s las'^x-^ h^^mi. m 
i6Hi^<^fiii-^^^>i5feisajL— tfoies^^ 

ffi«-x— »fK«-rSiSM<i^iOJIifi'>x>f h^i^lS^S 
fciO-CfcS. ^kicifi. 1?iffi'>x>f h^^SJi. b5 

x>f h^Sfe^StO-CibS. ^titztti, |lliB'>x>f 

hm&^ma. frieaai— *fc7)s^ss I nrics 
^^.tc^it, fren^x^f mrie«-x— 

E-^x^r h»i^^gfc:J:S^^'>x>f fco^tHi^ 

imsi-h^sti^-ri>zbtzi»)^ mmmipf^omm 

[ O 0 1 9 3 § ii>iztti. 3|c56B>H«OS ii>t^(Bl<OiiSilim 

scfi, ^-ci^is^cor y-r-^-fce^i^-r !f k: 

m t . ^u^—^(nm.wmm<,z^m-thnmnn t 
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0 , aHi^crMK3*<iS:J3*»JS'ha: ^r«. J: d tc*y> 
[0020] 

fc»(«>=X)«M«(«-('-l)rd) 

1=1 



tcfi^^ill^rf^feOtL. a.-ifk (k=l K) 

r/H»%fci-&fcEr!sk(t)!n=i-c*s. Siiyar 
[0021] ^mza^-^x. #:x— *fcoM<im*iPK 

•CH8fc:W»$ixS. iiffl«*lt'>x>f hSiJ 

^^-1f^PkSVwki&-SL-Cg^S. 

rcow^SftaHi&giyi-tPhat^Wk*^)^^^ 
[00221 mz. »l6Sk*>^,as^6!JlMrv•f•■^'s<o 

xaei - - . .. 

(^1) 



1 ffiT-y^-t 1 tctJ{tS«a5e!(IMR». f k. i. .<± 
a.-- *f k/N';^ 1 icfett&TViri-inoryr-^l 

hmftmii^m-. 5r*s. jajias (1^2) i±i^>';K;i' 

l3FFj$ ( I S I : Intersyibol Interference) <^B2: 

[0023] T 0 >'^'tc*5V^T=S-i^i6»*«g« 
B*fc:!gMli:-rs<l^«:*«Ti«m«lEftlt (SINE: 

Signal-to-interferoice-pl US-noise ratio) iZ'Oyi^X 
W<.h. TO y>'^'(=*5tt*Ji— ifk<?5«aSS I NRifr 

I NR*«t)llS$<i5. ftoT, ffifBS I NR«51Srk 
'iSS INRSrrkfc^-f. 

[0 0 24] C«OJ:35r«8lk:*Jlf-»T, WimXM^ 

— !f<^>s*s iNRs-j?}7tL^o. 3smm:?)*g/ht-r 



[0025] ^:ix'\i. *-r^m'<4j*m'>x^ h ^ 

i5-^i:t»«0-C*0, SitlW{=l4i>fcT^(AlgorithB 
^t'^i'f M±T*)y:^^'»fi»>x^ hi:L-Cfflu<5,a 
5. 

[002 6] H2t ^iBm±*)')yif 1 tfOfllfifeS:^. 

0*, lofista^. iiaeitiB. 1214^16^?:* 

■f . TiR^i*) U >^ J TJi, J.— tfk (12) 36«fel» 
» ( 1 1 ) hk(t)fc:43(r^T1K:>)hat{P>kT-fi-fj»«-r& 
1S«±0 'J y^'$«^-r&. (5:*3. ^:^<o± 

fc:"*<ftstiJta9i&s:+T'<±, hat{ iT^-rcfck-r 
i. ) 
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^i^i*r>'f■■^<0<g^*'>a:-f hwK=(w» 

K 

subject to ffe > 7k 



(0027] lESiiO 'J y^'T««-i-if*i«i0^S I N 

(Op.l) J±ito«r4-;tA><t6. 
[|%7] 



ftllfefrUS^SSTfOMVDR (Minimum Variance Disto 
rtionless Response) ^^x^ hM«i:#JL-if<7>Mfim 

t ^^fm)jm&(o i> h -c jL-^f r i: c m v d r "^x 

N R r kfc:ifi^< J: o jl— r<0i3ifi«*OSSg tfi^r 



_(») ^ *' • 



[0028] JaT-C»±. Ji Srg/jNftSr^^-r 

J^Snfc:^^V^■r«ca.— 9=1 2A«^MS (11) hK(t)t*J 
V^T<l-^:*Jhat{P)H<>«)Tm#i^LTVi&i:-r6. 
i<Oi#. S«6^t=ti{t-5^-ifk<?5MVDR'>x^ h 

[K8] 



t=i 1=1 



(S:3) 



[0 0 2 9] "^x-f hwkf'tJ:-?-C^)j!tS^*«^#^.*T. [il[9] 



100 3 0] <J?IC, rig=gLhi5U>':?j T«;cOg(ifi 
W<.h. ±0'J>'i'iSmii*iPJffllT«i-1fk£O«»n 



^»+i)„/5(n)^^(jW/SW) 



= 7*/i''VlP*.ii 



(SclOl 



(544) 



Rt'^s I NR^)iiii-icjet-cm#«:'3«o3!ej5*ff5: 



[Still 
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JV<'" = [7i||«'i"'|^...,7Alkk-'in''- 



(^5) 



firo^^' h/l-T**. tS^. -^x-f hSSr (^3) fciS 
m^iHW (^5 ) (0«Bgt(Cj: 0. fia^j^jST 

[ O 0 3 1 ] Ja-h<0#g8& ^ iSjlL.-CfT* 3 w ^ t i 
[AlsM-itlia A] 

1 ) «^«:^J«?>tt»iffl[Qk(H (k=l K) Sra^f 

2) k=l.....Kt:WUTi>:SO'>X^ b^^S 
t»12l 



«*.! 



<=1 

mi 3} 

2 ) Rx/mm3 ) ^ n, witm-t, 

[0 0 3 21 3f:«9«rfct>V^Tffi.'ScO«5«fflQk(>) (k= 
1 K) *iSSnrfig-e3>S. (Algorithm A)-C{± 

m^miiitmt^ti^w zcr>i:d^j:^mtzx*). j, 

[0 0 3 3] il'i. (Algorithn A]T'J±. 2 ) K:iJV>T 

fflRlff?!l*«»» Srfflv-»-C«>x-f hi^^ 3 ) {ctJV^T 
S;^-3(tfiJaQ<»'<05lfri&'>X'f hH>tizn^£5. 

[ O 0 3 4 1 0 1 <OT0 'J ^-^ b'-A^^T-Ji riEELt 



= 9 
9 



-J^m^trno. i«oj:5=5rt'— AJgtKSfc:J:»), SJIfi 
fc:t5vvT«jifl:*a)«f&'>x-< hSTO'J^^fc: 
[00351 (^<^jgJB2 ) ±£iatcojeaii -cti. 

T ►) 'J >^ t=*5ft6 t^-AJB««o;*i»r>fc. 

1t:A$U«rcOfiE:S:^j^. @4>2 4i£glbS««^^^ 

i!Og»<SSW^<^il^jt^-v ^-/l', 2 5 {±T 0 U t'— 

[0036] ||Jfi«jie®l<0^jfetCt3£r>T. TO'JV^' 
S I NRfciC^S I NR(7)ltak&«*, Sft^t-f-fr 

tf=s:i>it&>::i6. 1 m<^imt>(n^-ci±^ms I N 

R^:^^^SS INR{i-gcL=5rV%. L*»L. Zffmmi^ 

amaag-fcifctj:*), sms i nrsth^s iNRt 

m\'>S>ZtizX'0. !fOS«SINR£S^SI 

NRt^K-r^itifsriitfc^r^. i;t. 5aft<oj^ 

[ 0 0 3 7 1 ^i5. ^ i-CJiTO U y^ 

TLtimzmfu-rmimijmm'&nKc'ffz, 
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[0038] {9it£(07g® 3 ) mmmM<omm i -cu. 

mMintcoTDD (Tioe Division Duplex) 

■f. 3 0Ji«i-ift3*ta;-r&S&7^;U:?IS> 3 1li 

[0 0 3 91 (Algoritha A)-CJ±. £ikl: 0^" S^ffl''»T'> 

ti. ±0y>'^'T<O^-ifk<OS<ifi^*»'^Uk.iai/! 
PH.i/Pk.il'*it^*&. a^Wfctt. ioy 

fcJ^^cOSK^lSr ahi. t-f^ t Uk. iRVI Pk. i/Pk. i ! 
[Sltl4] 



\pk,i\ kw.iP 

[00403 i«tl«^T»41g*it<o;^S:fflV%-CO& 

o-c. ± 0 y Tcoimim^jsoa^c 1. 1^^: < mm 

Ok'***. [AlgorithB A)*»fe«kja'>a:-f hSrSS-t 

±0 y vt^sii^-^cowiasrfflv^TTO y > 
[00411 ( mn(^mm4 ) mim&(r>mm i r«±. 

fiSTJi. <^,aim§tT.-5.T'5yi^^''Un-5'hfi 



[00421 iaTT«. 06 ^r^gatoo^iascojg® 
tcistt&TO y >'^'-'Mon» bs#&fflv^3teift»a^ 

[00431 ^i^mximmmf}'^(omam^i:^mt 

ak. I.* '^^ W^ak. i = (ak.i, i 

k. 1 ^mtm^m L . iHK^si 1 tisttifiaR'?.^ 

m<mmx\ir*) y >'^'tc*itt.&^ift^*»^.«oy<-Y ay 

J: 0 , TO y >'^">X'f hife^^ff^r 3 . 

[00441 mssmii<mm 3 tj4t d d :^<ojs^ 

t::. »fi«tc*JV^T±oy>-^'Sft{i-^l8Srffli-^l.# 

S¥ffiT(4±0y>';5'S«ft-^f8iSrfflV^^rV^/;i6. T 
DDjUKcK^'f FDD (Frequency Division Duple 

^3t, Toy>'2?b'-Aje^fi, mm<r)mm2<om 
mm::hmmi:^^xmm-ti>zt i^-^mx-ht. 
[00451 (mi<r>fm5 ) :^^<mmx'i±. mz 

^i^mB 1 {CfcV^T [Algorithn A){CtJViT;^^>n 
fc^l*H=SilfflI2 ) aif 3 ) i 1 151<7);^ilT^r9 . 

*i«2) ctjv^Ttt^sns. icos^. n^x^hji* 

fflvxT-^x^f h^$ix*. «i-5-C. ®«)^:*Ii!ttQk 
<«>i&^^ntf, llHlco;*'>x^ hSiSC&ff^rdCii: 

•ClD«!<lQk'"*i5^-r-&ifctCj:0, o.— fcOSSJg 
tcf5t;tb'-A^^«riigk=fl:-& . 
[00463 <xt:> CDMA:fT^comvm^Tyr^i 
yri'-izm-ri>^^m(o^micommi>z':>\\xmmr 
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^at/f-^x^ 4tt'>x>f hSiSS. 5I±<1^ 

a.-- ^fk (k=l K) A,(7)J£tfc^#SK(t)=CK(t) 

k-?-4i:E(isH(t>|*J=l-C*S, Sffi^Tti, JL- 

s. 

10 0 4 7 3 3|cHlfiKfcrfcv^T , coiSfiS:^ Pk 

at^n7X>f hwK{43iyi«*3(t'>x^ h©J«»3t;*>v^ 

U3t±-C. :^i-1>'c^Pkmi/wk5r-gLT^i^&. 

1=1 



[1K153 



lo kl^ 



k2 
k2 



duWJiT-^'-CibO t=Tc, 2Tc GTctctJV^ 

10 0493 ^iS^k*>fea6«i^Mr>'-r-^-^Sl»» 
[Stl63 



tt*,f = [ 1, c^«*^-%<H«*^.», .... e'**-'-*' 1^ 



Sffi**{SaiSr^-r. ^rto. ceo (5^6) i:B9a{iei) 

fettsj— •rk(o^^^^s I NRiSrrktt-s. ^/i-^^ 

tS!-5-C. *fiSSINRti5iftri:fcS*r*=5rfit^r 
S. CLCITH. »lft^k<05:*i-Ssef»SINR$^rk 

tfDS*S I NRtiSatLoo. iS««*S-jR/jNt-rib' 
1 0 0 5 1 3 iif. UafclBl^k:. iSfi^-C{±jaHt'> 



'J i^^' J T-IWS^ut'^x-f MITO y v^'ilHS'^x^f 

c^T. 2 0j±m^jet», auinrx^ 

h^PgP. 2 2aH2»iSIS:S. 2 2b{±'>x^h^ 
Si. 2 3<±'>x>f hSrSf. ^— ^fkoryx-^mfc:tJ 
»t«.gfi'>x>f h^atrWk.t-tSi:. JL— ifk(?5ge 

St. '^^x^f hwk=(wk,, Wk.Hji-c^^-rsit 

[00523 mmffj^^tmmz^ ^sm±*) >jy^x-ti 
if«oj*^:^)S-S'hi:-rs/s*bt:. fine (iC2 ) t^s 

tii^iiJkt^ (Op.i) fcJ:&safli*«ff^rfcii4. -r 

fctCMVDR'^x^f hSr^-rS. »:{C. #JL— 
■tp'iS*J!«MIS I NRr^iziSr^K i -3 jl— f«>>isii^ 



(ai) )02-261670 {P2002-2 6PJL8 

l=i3l^T«JL-lf 1 2*«tKi»B (11) hK(t)fc:jSl^T 



1=1 1=1 i-t 

«*(<.0 = 4llc»(pr.)»c((p - 1 + l)Te) 

i>=i 

nxikffivmfsnmi^-r, fflraff?9<i>K.i'°Hii- [00 54 3 "^x^r ^Wfc(»>fcJ:r>■c-s■«^i■t*t^l4>i^ 

* PLL.. . . c. li t\ fUl.."! 



^ P«.i ^ Pi.! 

COO 5 53 act, l!rJ6<0J©^t|Siaic. C<!OS<i«^ t-C«^S*<r^S-?f5:3. «!!5n+l-C'<^a.— rco 



(?12) )02-261670 ( P 2 0 0 2 - 2 6PJL8 



I> = diag['yi,,..,7A-] 
JV<">=(7i|K'"||»,...,7A||~t>in^ 



(SCO) 



J*->^^' h/UThh. ^m. 'fX'f hMft (^7) tjS 
glCAiHftI ) (^»)gt(cJ:0. 16.^6^ (Op.l) 

[00561 Ja±o#^S * »jgLTfT^r 9 i 
(Algorithn A'] 

1 ) ^#«*<0»»MtQkt') (k=l K) Srg^ 

2 ) k=l KtiWUTiJc^cor^x^f h&:*i^>S 

[a2 1 ] 

ID- = 



[at2 2] 

nt:l5r}tLTStif0Jffll2) IwMO. JKm-TSiTMa 
2 ) SX/mmS ) i n, HIKigf . 
[00571 **!lffllfc:*5 V>Tff«045WfitQk " > ( lc= 
1.....K) i£ri6^»r«g-eib$. tAlgoritte A']-C 

iJt, (Algorithn k')X'ii^J^—^<OMVDR^X. 

1=1 

i^lZii 4>K f "> = SiM " Qi Ok. i + Hi k CtfaW 
=ff?aSSCS:tf ^: 3 i^l±^ < 5r 0 — 3oa»?T5<] *k « "» ' ' 



SJSjJ^^gfSt^r*. i/S, tAIgoritlm A'jT'tt, SUffll 

ft*tfPS-ff^o;tfflra^79iJ«I>k<''> S:ffll.^T'>X'f hSr^ 
S9«3) fcifet^TT^/i./tni'^x-^ h&t)l:fc:fi;i5»L 

lXSlffil2) Tii-^X^f ^«S:S^^f^3. .TiOiatC. -> 
x>f htfi;?i#»t«a<?5SB»rS:355:(=tTir5T/l':^l»X 

[00581 137 iOT •? y yi^ b*-AJg)ST'{4 r<RJ@Lh 

^'j fcfev»rjKafli5&ai«-^-6'>x-f hs^Toyy^'fc 
[0 0 591 {mk<')fm7 ) m^Bsmmnsvm\^ 

f,n^.Qk,i«^-1fki:J.-if ilctfe^LTfci). *k 
2|£^Wjgll-C{±. (^8 ) <OQk. iSr J: OffiS^rB^ 
[00601 3p:SI:te<0}gJl-C-J±, <EBLhO U ^^CtJi^ 

k. iir^v^!Hi>tii,. 

[»231 

(^10) 

■c«i£iT5iJSiffs$-« 4.1- c: t *«r«gt ^: o . mm-vr 

100611 (^fOJgSS) 2|!:^MtfO?g.®t'(±. (3« 

1 0) 60ft*>0tCiJiSC<!OQk i^fflV^S, 

[»241 



(a3))02-261670 { P 2 0 0 2-2 6PJL8 



1=2 

(*1 1 ) tr»±, IfO 1 = KOvtJ^JittMftydC 

tt<OffllStT^S»*«-C§ 6 . i «0 J: -3 1 , 3f^Q£co}gS 
oo. T0U>'^'CDMA{cfe(t&JL-i»=miii3£1?-^<^ 
[0 0 6 2] (llife(0)g!S9 ) |gt&(0^!B6--8TU. 

1 2T«±5<tS I NRiiiCSS I NR 

HMmg-tiiifcio. Sfis iNRi&Sl^siNRt- 
SS-ii-ftrfcitT^-S. ^(7)id^mmv;)j9i9mim 

v^SitfciO, «-^-^<OSfiS I NR^rS^S I N 

[ 0 0 6 3 ] ^rfe , ZZViiT 0 U v-i^ b-A}^^*^^ 

©JfflI«:ft^rdfll^t^8g-C*>S. tAlgorit 
hffl A'KctJV>T$iJffli2 > Rt/^ms ) eoSfPS: 1 lallf^: 

fi^pfll^t^lg-CftS. t/i. (Algorithm A'l^^ 

[0 0 64] (SI*fi<7)J^fiSl 0) 1?rid5ISScOje®6~8 
•C. TO'Jy^'b'-AmSrlf ClittcJtLT, * 

D (Tiie Division Duplex) MiimtCtiV^T. ±0 U V 



3 . H 1 0 t=2t^i^co)g®t=t3viT±o V -y^^mmn 
xwm-h. 

[0065] [AlgorithB ^'^im^t^Zf^ti■:>Xa 
k(i,l). .^k(i.l){=±')^5<XS**. fk(i.I). 4> 

^i'h;t-a'k.i=(a\, 1,1 a'k,i.«rSrJt^-r 

[ilt2 5] 



X. ±.*) >i^^mm^im'>xiiv.xi'^^^ [aisoh 

thii A'J*>^,fi3®'>x-r KSrJgS-r&rttCiOTO U 
y:5'e®b--Am«r?f5:o^i:3!)'T'^S. ClOiotc 

[00661 (Setl<0»SSl 1 ) ti3l^ffifm(>X' 

±x<omsmf^=^ :<-ififimsr:hhis<r>tLx . 
■rii-h<o^^m^i,znm-im^y < i^^i^ ^m^^x. «■ 



(114) )02-261670 ( P 2 0 0 2 - 2 6PJL8 



t:'f-r 3 2 »TaUft^*=fflart-6 ZttZJ:*), 
T'OV i^:5">x.>f V^$^^T^:5 . BuSia6<0}gJB 1 0 
•C«T D D:^c0J©^fc. StfiStfeV^TiO y V^'S 

m«S:fflV^ia:V^;tto, TDDafitK<i>-rFDD (Freq 
uency Division Duplex) sSriTSiyi^r^^f 

^Sfctojg®9«oaHi«:^i&jffli«-ffl^-ii-Tfi|fflf 

[00671 (§l*6cr)Jg® 1 2 ) BtnSIIJS<^®6f 
(RSLhO y yi:^lzii\,^X^-i:^ 1 S^Sfi^t^i. 

[00681 *jlK«OJgSIT-«. M3iUb •) 'J >^'^Zii\,^ 
(=5^:? RAKEgfiSrfflfiKL, ISRiOii 

ifi^Tii, m^t:Tyy7--i yrV—kRAKE^im 
Srfflv^TSilL. •e<0«:3.—r<O^E£aj^Jt*5{t6 S I 

S I N RiOM^J-tcja5tTillSm:^JSi|ffll*«ff=Sri?*i.S . CI 
<^J:3fc:, «jEL«>J:'f hiSi3rfcjMfi«:»)S!l1!ip*ff^:o 

subject to Ft > 7t 
iw-C» Tkti^iMik-CiORAKE^^as I NR^r 

mt. ±si (^1 2) T«, mmmiii^f><riismfsti:fjj 

^StlS'^X'f h^J.3HSMTTP (Hinimun ToUl Tr 
ansmission Power) ^tzM-^K^X.^ hfcl^J:. 



<ofi!«t3j: OTO y y^m^^m^rn^k 3 . a 1 1 

•jy>'^m^j||g<03fert<o««El*q^. H+4 0lif- 
■C . <R«± 0 y •Cit'i.n:^: J.— r k^^•J:^ 1 tory-r 
*^v^Tfflv■>/^>^^.'&. iiOi^tc. TOyv^'tcfcv^TS 

[00701 (Se««^JB®13) ljira«S8«OJKB12fc: 
ifSfiftkORAKE 7 ^ >;{r<?:«c**ALfc'>x>f ha 

14, TDDSCDMAJi(i^^T3 tiOtf 6. ©;il«T 
t4, rv-ri-, R7^>';^RAKE«m«l«fcJ:'J 

<i^ft*<?Ti5«.5 . i<^ISr R AKEgfiMtf>Sl 7 
-f >/fT<4Sflfi^**^><omi-''?X (1=1) 

ixJta. 7 ^ >';<nilT«bMt^«$ttS . T 0 y >'^' 

[ 0 0 7 1 1 TO y i^:5'Tt4#x— TA^s I NR^ 

fi^oT. g2[^l:^m4<jD^'^;c^>*l.S. 
[%2 6] 



(^12) 



COX— r<0itZS*i^S6i: . 

[00721 ^iMaT«OR7 1 VXfRAKE^ritt-5l^ 
TiiBtrs . RAKE^^T'{4«-7 ■( >ffa)S I NRC 

KE^^acOSINR(4, i5i:^X'a$nS. 
[a2 7] 



(as) )02-261670 (P20 0 2-2 6PJ18 



1=1 



R 



(^13) 
(^14) 



[0073] *JL— 9'<0RAKE-&«as I NRJijfi^ 
S INRrr«,t-St1-S::t)!it*i6A,*t&. Z<rm& 

[3S28] 

[00741 rK(»'»i«SSn(C*J{t-S.«^i6«k 
[a291 

p("+>) _ xjf'' p'"* + z 

I>=diag[7i,...,7K] 
p(»)^[pM pWjT 

0 if 



if fe^t 



Q = [I-DF]-^DW 

w = lll"i||* II««IIT 

[ 0 0 7 7 1 ±:it i 0 , JiJi-^:? h/PQtTJ^g-S^tcRI 
[ 0 0 7 8 1 MTT P^dT-li, ^mtt* J t ilSfh 



[00751 iOi 3^:»J»fcli 0, 5iaS«^J<4fi*l« 
[a30l 

P = lim P<"' 



[00761 Cg-3T. «!j^*»feo8SMim*<±»:^ 
[SC3 1] 



(^15) 



(a6))02-261670 ( P 2 0 0 2- 2 6PJL8 



[IS3 2] 

w = lim io("), Q = lira Q^"^ 



to["* = aiginax/i(tot) 



[0 07 9] [MTTPT^Ud-yXA] 

1 ) ffig<?5«3»HlQ„(i) (k=l K) ^iS^-rft. 

2) «!BnT'0'>x^ hi&^ftS. 

(SCl6) 



3) '^:7h;UQ<»*»)*«J6*, 
[St34l 



) 



3) Srn.lHl^Oig-r. iOMTTPr;l-:J->JXAt J: 

1 0 0 8 0 ] mffi»Jffll2 ) cO'>x^ h«S:&t=ov^TiJi 
SAW 2) fefetti-^x^hJiite^CfiCwk)** 

/«(«»*)- 

jif 

[0081] HRtC. f 2 (Wk) &a:*;^-r&'>x>f h 



[«t3 6] 

■B = [ci, ejf ] , A = diag[Ai, .... AJ 

^l'' k(iRAKE7-f y^ystRfctS^LTfeO- 
[00821 mznm'f^ ^ ' ^ > t^sjs^tc-^i^ 

M$ili>. MTTPT/l^:^'jXAt'(±-5-<0XXr 

^fjij^k (jitxv k) i:±'ov>^'co'smm^i 

iO^— <fk, 1 h;Miat{a)k.i= [ha 

t{a>i,.i.i hatWk.i.»]i*«|^S. i<Offlf«t 

S. 

1183 7] 



1=1 



(=1 



[00833 JJU:** t«)S t , <}C<Ot'-AJK«#JSt 

2) B?ie(5«:i7) iOhatWK. hatWKSrtf-S: 

3) *JL— 9'<0'>X'f hwk<»)fcH*fiif|flCfc:iOIMt 



[SC38] 



Bfl^'=e(*i,*) 



4) Q(-')iSrtf«-tS. 
[SC3 9] 

±123 ) t5 J:t/4 ) co«f^* n.lsjaijlLff 5 . 
[00841 ^:*J. feUtCtJI-^TH, Siffi^*f«-JS5|C<0 
RAKE 7 ^ VjifiRR^Sm-SifcSUSkLTV^ 
4. i<U±. ofgJMHtdffl^fclRI&BafiifC^ 



(a?) )02-261670 (P2002-2 6PJL8 



fc^S. BJriEIIS60^1B12J:'5t>ii'^^:V^a^ 

[0 08 5] mm<r>mmi4) ±MSM^<mBi3iz 

fcJtSMTTPT/l'd'y XA<7)$!1W2 ) (SCl 6 ) fcfe 

(^16) X-^ihtz^J:.^ hS-B>ifea8tc^Lfe^«6^ 
[0086] 

m Lx Bmrnmim^h^ftmc^mmkmrnm^zx 
tm, smmmis>f>n-\:^ih^t;>^£<xi>. jmrnn 

iztaiLx F DDSMfi^s t ^t^m.mmtcmtfm 
mz^t>-rxo^'~Amfii-rhzti>^mx'ht, 

{ztti. Ji.-^<0^tmi,z)im>RAKEy ^ y:^mz 

^x n-Amm^^o ^^fmammmmsiz 
xm^^iSckt-rhJ:oiz\:-M,mm-h:ibm 
mmi:n^o*?tmcomMmmmm.izxin£. stft^*- 



T 0 'J v^' t=fc*r>T«-x— !f<^<iiffi®S^gl)t Loo. 
a^rT 0 'J b'-A»«SrfT^: 3 C: i: I. . $ ^. 

—<fnmLi6imizfte}thnmii7m t t=«^s-«® 
*<i&fflv%-c. mim^coryT^-f-tzm^tim^^:!- 
-^iznthmmm^iT)^:^^ h2rsi^&'>x^ 

-fS S I N RJjLhTft 0 . **o. jJSfi^sogilimm*** 
fi/ht ^rS J: 3 tc^SnyS'^X'f h SrSm-^x-f h t 

[^<0f9#^^BJ] 

101] *l6W<^SDMA:*SC«OT0U>'^fcR-ri 
[H2 1 *l«St=*J»tS r<R«JiO 'J vj? J «>«l£«r 

«Sr^-r0-C**. 

[05 ] *»Bgtcfe{t&JiO U y^^mm>*k&A 

[06 ] ^^mzmf^&mummmzmtini 

[07 1 3|s:?6B8cOC DMAS*®fflr:i^r-f -f rri' 

-{,zmri>mt(mmizisifhmfmff>T o v-iS' f- 
[08 ] *f6aatc*>it6±o y y9<nmmmmii: 
[09] ^r#rafflra<^K<i.i)fcM-*-S7*-^'7^7'7i' 

[011] S®:*' yrf^ScOTO U l^:?^^)*^^-!? 
3 Sta^tSlS *^rr0T-ife& . 

[01 2 1 mk<r)s^uA^izfintmvimmmz 
*j»ts± 0 y i'^' m,^imu<nm^i^mx'i> ■& . 
[0131 sjft^r y•r-^«?5Sf^a^«f Hf*4 . 

[014] S D M AcOflJffl<t^S^^f 0Tft & , 

[015] m^<r>mvmmmz^i,^i,y o u y 
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[0161 mi(7)CDMAmmmmAizii»t±<)v 

[0171 wk<7ymtmmauztnfi, i jl— y o 

[018] fiattf5c D M Affiajsismr :rrT- •* rr 

[019] TO •Jv^'CDMArrr-r-rrrw— <o 

[?3^«^«BB] 

1 KffiJ^r>-x-f- 

2 iMfi'^X'fh^s 

4 -^rx^hil^S 



10 

1 1 SMStK 

1 2 (JL-1f ) 

2 0 «^^fi£g 

2 1 '>x>^^«^w*s 

2 2a mm.^ 

2 2b "i^x-ff^S 

2 3 n^x^h 

3 0 S^7-f;W^' 

3 1 ^V9lVV <tV9 

31a MDmiS 

3 1b •7<yf-F7^*'^ 



[01] 



[02] 
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[051 



23 





20 



Con4)in8f 
(U»ef2) 



Combiner 
tUMrtC) 



Contrafler 



.21 



Sgnall 



SlgrnlK 



rH5F 



(Ussri) 



(Users) 



(UscfK) 



Si9mfK 



ISI6] 
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[1381 [HIO] 



.2Zb 



31a 



>31b 






:2I 1-1 1 ? 1 3 1 4 1 5 1 6 1 7 1 a 1 9 






1-1 


• 2 


3 


4 


5 


6 


7 


8 


9 






ui 


1.0000 


0.0000 


0.0000 


aoooo 


aoooo 


0.0000 


Oi)000 


aoooo 


aoooo 


2 


0.SB44 


0.0156 


0.0156 


-0.0156 


0.0156 


-0.0156 


-0.0156 


0.0156 


0.0156 






3 


0.96S8 


0.0000 


0.0313 


aoooo 


0.0313 


0.0000 


-0.0313 


0.0000 


0.0313 






4 


0.9S31 


0.0156 


0.0156 


aoi56 


0.0469 


-0.0156 


-0.0156 


-aoiS6 


0.0469 






5 


0.9375 


OX>000 


0.0000 


aoooo 


0.0625 


0.0000 


0.0000 


OJOOQQ 


0.0625 






6 


0.9219 


0.0156 


0.01 56 


•0.0156 


0.0469 


0.0156 


aoiS6 


•0.01 56 


0.0781 






7 


0.9063 


0.0000 


0.0313 


aoooo 


0.0313 


aoooo 


0.0313 


OMOO 


0.0938 






9 


0.8906 


0.0156 


0.0156 


aoi56 


aoi56 


0.0156 


aoi56 


0X>156 


0.1094 






9 


0:8750 


0.0000 


0.0000 


aoooo 


0.0000 


0.0000 


0.0000 


0.0000 


0.1 250 






IQ 




M1» 


0.01S6 


-0.0156 


JiOlSS. 


-o.pis§ 


-0.0156 


0.0156 


0.1094 





[1314] 



AdaptMi CondilnQr 
(U«»1) 



Adflptlw Combiner 
(User 2) 



Adaptive Comblher 
(MserN) 
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[11115] [017] 
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m 



(@18] 



• Copier 



Transmit 



«2 



Transnnit 
BF<UscrZ) 



Weight 
GontroUcT 



s,(t) 




SUA 



Suit) 



7ny h^— s^'cofiES 

(51)Int.a.'' 

H04B 7/26 
1/707 
H04J 15/00 



102 



F I 

H04J 15/00 

H 0 4 B 7/26 

H04J 13/00 



B 
D 



F^— A(##) 5K022 EE02 EE22 EE32 FFOO 

5K059 CC02 CC03 CC04 DD37 DD39 
EE02 

5K060 m5 CC04 DD04 KK03 LLOl 
5K067 CCOl CCIO EE02 EEIO GG08 
KK02 KK03 



